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Seeds of three Tillandsia species were germinated in
vitro and multiple shoots produced within 13 months in
culture. Different Murashige and Skoog media; full-
strength, half-strength, and half-strength macro/full
micro salts plus 25mg l-1 NaFeEDTA, were used for ger-
mination. For multiple shoots the best germination
medium was used with different plant growth regulators
added (0.5/0.5mg l-1 or 1.0/0.5mg l-1 BA/NAA).
Tillandsia species are slow-growing ornamental plants. Their
horticultural demand is very high, placing severe pressure
on wild populations. According to the World Conservation
Monitoring Unit’s Red List of Threatened Plants (Walter and
Gillett 1998) about 25% of all species in the Bromeliaceae
have reached threatened status. Conventional methods of
propagating Tillandsia species are very slow and do not help
solve the problem of indiscriminate collection from the wild.
We investigated the possibility of tissue culture to propagate
three different Tillandsia species.
Three Tillandsia species were studied; T. funckiana Baker,
T. ionantha Planch., and T. scheideana Steud. Freshly har-
vested seeds were purchased from Chiltern Seeds,
Cumbria, England. They were stored at room temperature
before being used. All experiments were carried out with
seedlings. Prior to sowing in vitro, the feathery appendages
on the seeds were carefully removed from the matured
seeds to facilitate sowing. Seeds were immersed in 70%
ethanol for three minutes, decontaminated in 5% NaOCl for
40min and subsequently rinsed three times in sterilised dis-
tilled water for 3min each. The basal media consisted of MS
(Murashige and Skoog 1962) at full-strength, half-strength,
and half-strength macro/full micro salts plus 25mg l-1
NaFeEDTA, each supplemented with 2.5% sucrose and
solidified with 0.8% agar. The pH of the media was adjusted
to 5.8 using 0.5M NaOH prior to autoclaving at 121°C for
20min. Nutrient medium (12ml) was dispensed into 40ml
culture tubes that were capped with polycarbonate caps.
Seeds were placed on the three media, eight seeds of each
species on each medium. Cultures were incubated at 25°C
under a 16h/8h light/dark cycle provided by cool white fluo-
rescent lamps (45μmol m-2 s-1).
In the second set of experiments, five-week-old seedlings
of the three species from culture were placed on half-
strength MS medium after removing their roots. The medium
was supplemented with 0.5/0.5mg l-1 BA/NAA or 1.0/0.5mg l-1
BA/NAA and incubated at 25°C under a 16h/8h light/dark
cycle provided by cool white fluorescent lamps.
After about 15 days in culture, the seeds germinated. Of
the three media tested, half-strength MS medium gave the
highest germination percentage. The germination percent-
ages for Tillandsia schiedeana, T. ionantha, and T. funckiana
in this medium (half-strength) were 83%, 77% and 71%
respectively as opposed to 33%, 62% and 25% in full-
strength and 81%, 73% and 53% in half-strength macro/full
micro salts plus 25mg l-1 NaFeEDTA respectively. Lower
germination percentages observed in full-strength MS medi-
um could be attributed to the high salt content of the medi-
um. Previous work reported that bromeliads are sensitive to
media containing high levels of salts (Mekers 1977, Labus-
Schneider and Abel 1991). This may well be improved upon
by investigating the use of other culture media with lower MS
medium strengths and plant growth regulators since they do
enhance germination rate (Mekers 1977, Labus-Schneider
and Abel 1991). However, seeds for such studies were not
available.
The Tillandsia seedlings showed good regeneration of
shoots in half-strength MS medium supplemented with the
plant growth regulators (0.5/0.5mg l-1 or 1.0/0.5mg l-1
BA/NAA). Kukulczanka and Czastka (1989) also reported
the ability of seedlings of some Tillandsioideae to regenerate
in vitro. Both T. ionantha (Figure 1A–C) and T. scheideana
(Figure 1D–F) produced more shoots with 0.5/0.5mg l-1
BA/NAA (average of six shoots) than on 1.0/0.5mg l-1
BA/NAA (average of three shoots), while the reverse was
the case for T. funckiana (Figure 1G–I).
In conventional propagation, the seedlings of Tillandsia
species require about five to eight years to reach maturity.
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Figure 1: Multiple shoot production from seedling explants of Tillandsia species treated with different combinations of BA/NAA after 13 months
in culture. (A) T. ionantha with no growth regulators. (B) T. ionantha on a combination of 0.5/0.5mg l-1. (C) T. ionantha on a 1.0/0.5mg l-1 com-
bination. (D) T. scheideana with no plant growth regulators. (E) T. scheideana on a 0.5/0.5mg l-1 combination. (F) T. scheideana on a
1.0/0.5mg l-1 combination. (G) T. funckiana with no plant growth regulators. (H) T. funckiana on a 0.5/0.5mg l-1 combination. (I) T. funckiana
on a 1.0/0.5 mg l-1 combination
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Besides slow growth, Tillandsia seedlings are often attacked
by pathogens (Mercier and Kerbauy 1997). The results of
this study showed that through in vitro propagation some of
these problems can be eliminated. While this study showed
the possibility of in vitro propagation of the Tillandsia species
studied, more research is needed in defining the optimal
conditions for propagation.
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